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im^m 1 1 

^ (1) : 

XaMgbFecCadOe ( 1 ) 
(mU. Na. K. Rb, Cs. Sr. Ba. Y, La. Ti, Zr. Hf, V, Mb. Ta, Al, Ga, Si. Ge. P, 

Sb, Bi, ttzlit'^itlh<Dm^^t>-^'^-:^^ ; 

a. b. c. Rma 

0.001 ^ R(X) ^ 0.15, 
(fc/iLR(X){±jy>T<^^ : 

R(X)= aX(Aw(X) + (n/2)XAw(0)) / ( aX (Aw(X) + (n/2)xAw(0)) + bXFwaigO) 
+ (c/2)XFw(Fe203) + dXFw (CaO) ) 

Aw (X) R t^^Aw (0) l± -e ttXS. ti'^OO JK^l: I 

Fw(A)tiA0^1:^^1") 
0.01 ^ b/(b+c/2) ^ 0.85, 35.0^ 
0 ^ R(Ca) ^ 0.15 

( fz fz LR (Ca) {± &sy(D^ 

R(Ca)= dXFw(CaO) / ( aX (Aw(X) + (n/2)XAw(0)) + bXFw(MgO) + (c/2) XFw(F 
eaOs) + dXFw (CaO)) 

Fw(A) t±R(X) tCOV^T|fi«<^a ij -&) 

etiX. Mg, Fe, S-l/Cac^m-fb^t^ i "J -^j^T-*^) . 

2 ] 

X^n.i. Na. K. Sr. Y, La, Ti, Zr. V. Al, Si. P. Bi, tfzii^Mom^^i^-^-^ 

[It*^ 3 ] _ ^ 

^W:gmEE;&* 1 . 5 ~ 5 . Ok VCab S 1 Xtt 2 lC|fi«<^)Mg^7 ^ 7 

llSm^ 5 1 
0.01 ^ b/(b+c/2) ^0.30 

¥±^5S^S56« 0 . 0 1-15 0 /zmtrib^W^:Sl ~5<^V^-ftL;^^l^sSm«0Mg^7j^ 

[ffi^j^ 7 ] 
[Iff^^ 8 1 

[It^^S 9 1 
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IW^^ 1 2 1 

ami i i ) <Dw^m%<ommmm^j:m. i i ) (Dw^m^<^m.m^m ^ «5 ^>i^^^H 

1 1 tiM<0'M^o 

( "^^^ 1 3 j| 

X5g i i i ) (Dw^m^iimmmm 0. 05-25. ovoi. %<7)^vsi±;?f j^^a^t? 

xS? i )^ . 001-10. 0vol. %07F?S'tt:^;^#H^-e 

*^lt^^ 11 — 13 <Disiixi)^i,zUW(.<^:fsW:o 

i:^>^9';-*3t«fc^:^i-'&Xgt^'^tf. li^^i 1-1 4o^tL;0>iiBB«<^::&ffio 

lii^^i 6] o n V 

Mg'^^'fb'&tJ25.0''F e#*'fb^2i>=£r^tp;^9U-^^ Li, Na, K. Rb. Cs. Sr. Ba, Y 

. La. Ti. Zr. Hf. V. Nb. Ta. Al. Ga. Si. Ge. P. Sb. Bi. CaXti-e-tL^^^a*'^^-* 
^^^i-^'it^^i^ ^ frc#tf. If*:® 1 5 \tZ.mn(0:}5^o 
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^)7wx/vi—m<omm^i^^> vt-^mmommtx^m^^^o ^^^^^ mn^^-r 

[0005] 

;&o T;^m^i-C{±. tJ&5ft<^4r-vU TX't±a^«gti^*5®t^^i::*^*^o "^"^ 

ibXib^o 

'kV! ^mmn.&<on\^^y ^7 4 h^^vTiiLt: cu-znm ^ a. ^ >f > mx.km^ 

ia¥<^iimflIt^J:*). Cu. Zn. Mn. Zo■^TM\h^.-■ofzn^m,<D^m^(OmW.i}'%tfLX 
mk\f^m* U -7 *;v-T^fI^Title 22^-e{±Ni.Cu,Zn^*^5^®lJM^i: $tL, t 

% o 

W^%m'Xm\.fzm'^^^')Th\.X. %^^hm^^^hflX\-:h'rif^f^y (PeaO 
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i-^tzib. i^%^X^mmLXM1&^<^^m^^ (Fe203*B) ^^mir^t\^-^^^i^^^ 

^*20~25 emu/gt ^ -fev^'fit-Cib S t -9 FraM^i^'* ^ o 

[#K^:fcm 1 1 1 , 6 8 8, 6 7 7 -^^gr 

m^Xm2\ ^Vf^^S. 2 4 3, 3 7 6-f-<& 
[#^:Jcm3] #i^^2, 8 6 0, 3 5 6-^<2r 

^§tm^t]i^fih(Dmm^M^-r^<^^^^^^^'^^^^> LI, Na, K. Rb. Cs. c 
a. Sr. Ba, Y. La. Ti. Zr. Hf. V, Nb. Ta. Al. Ga. Si. Ge, P. As. Sb Bi. X{±;etL 

[0 0 14] 

B|l■^±IBli@{±^ ^ (1) 
XaMgbFecCadOe ( 1 ) 

(XtiLi. Na. K. Rb. Cs, Sr. Ba. Y, U, Ti, Zr. Hf, V. Nb. Ta. Al. Ga. Si. Ge. P. 

Sb, Bi, tfz\t^ixh(r>m.^^t>^x^^ ; 

a. b. c, S-t^dli 

0.001 ^ R(X) ^ 0.15. 

(/t/cLR(X)(±y.TO^ : ^ ^ 

R(X)= aX(Aw(X) + (n/2)xAw(0)) / ( aX(Aw(X) + (n/2)XAw(0)) + bXFw(MgO) 

+ (c/2)XFw(Fe203) + dXFw(CaO) ) 

Aw(X)5.t^Aw(0) (±'ei^'rtLX^tU^0<^)JE?■*=S:^ L ; 

nfixc^m^fb^^^b : 
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Fw(A) {±A<7)^4=£r^-r) 
0.01 ^ b/(b+c/2) ^ 0.85, RX>' 
0 ^ R(Ca) ^ 0.15 

R(Ca)= dXFw(CaO) / (aX(Aw(X) + (n/2)XAw(0)) + bXFw(MgO) + (c/2)XFw(Fe 
2O3) + dXFw(CaO)) ; 

Fw(A) {iR(X) l'OV>T|Bm<^3l >} T'^ 

eliX. Mg. Fe, RX>X&(omtm^ ^ ^ ^mx;^:h) 

i^m^m^ y^y-( V um(Dimm^mKi± 1 . 5 ~ 5 . 0 k v -e* 19 > tasim^fby^^ 

3 0-8 0 emu/g-t?^<9. ^^^^m^O. Ol-l 5 0^m-C*>So 

JLl^lLissii i) mmt:m.^ir^j:mt i i) ft»jaiia^^^'8 0 o~i & o o 
■cx^^^^^^unt i i i ) fti«M^aK*^*3 0 0-10 o o p'!^ f f Jf 5 

7>7U-l±. Li. Na. K. Rb. Cs, Sr. Ba. Y, La. Ti. Zr, Hf. V. Nb. Ta. Al. Ga Si. 
Ge P As Sb. Bi. CaXti^tLP,(^m*^fe-*^^*-^^'fb^^^^^l'-^^"^'^^^; 

o MgW^ib-a-Mt^^F e'^^'^b^%^^^f;^^';-{i/^v >v-^^hi,z^/^x-i>x< 

10017] _=ia. 

[0 0 181 

2is:|&H^ (^Mg^ 7 i 7 'f h^t^fi. ^ (1) 

XaMgbFecCadOe (1) „ o o- o d 

(XJiLi, Na, K, Rb. Cs, Sr. Ba. Y. La, Ti. Zr. Hf. V. Nb. Ta, Al, Ga. Si. Ge. P. 

Sb. Bi. tfzlt^fih<Dm.^^t>^'^-^^ ; 

a, b. c, -RXfdlt 

0.001 ^ R(X) ^ 0.15. (/c/iLR(X){±jy.T(^^ : 

R(X)= aX(Aw(X) + (n/2)xAw(0)) / (aX (Aw(X) + (n/2)XAw(0)) + bXFw(MgO) 

+ (c/2)XFw(Fe203) + dXFw(CaO) ) .t. 
-C-a$ tL, ; Aw(X):5:y'Aw(0) ii^fi^eixmr/OO^m'^^^^h ; niiKOM'itm.^^V , Fw 

(A){iA<0^S=Sr^1") 
0.01 ^ b/(b+c/2) ^ 0.85, W 

0 ^ R(Ca) ^ 0.15 (/c/fLR(Ca)f±mT<^3S: , . ^ ,^ 

R(Ca)= dxFw(CaO) / ( aX(Aw(X) + (n/2)XAw(0)) + bXFw(MgO) + (c/2)XFw(F 

eaOs) + dXFw(CaO) ) 

X'S^tL; Fw(A){iR(x) tzo\/^-cifim<^® 0 -c^s) 

e{iX. Mg. Fe, JSLXfC&<Dmtm^^^^ti,^X^^) 
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xli. Li! Na. K. Rb. lSLl>Xst\,>'Dfzim%m> SrS.tfBafc v^o 2 Yiiv^o 
/c3:^%*. Ti. Zr, :5.miffcv^o/i4®^^^. V. Nb. :S.lfrai: v^o/c 5^70*. Al^ 

t fc{±^:li'b<7)a'^^^-*^'^'2b^o 0tL<ti. XfiLi, Na, K, Sr, Y, La, Ti. Zr. 
Al, Si, P. Bi. tfzii-^iXh(r)m.^^t>^'^'^^> m^BtL<i±. Li, Na, Sr, 

[0 0 2 1 1 , 

fiFrSt^^A-VTJRF'&T&^'tf^ntLifa. b. c, RmKS^Kmmi±^J:^^:d^> a. b. c. RX>d 

10 0 2 21 „ X. yv. 

n*S7G*X<^m'fl:^=^^1"o 'E?!lx.{fXd^iS/v:{±Na(^^'^t^{±n{il-C-^ t9> X*^Sr<7)^^l:: 
}inii2T-i) »} . Xt&^X La. Al, Xf±Bi(^^^t::{in{±3-e^ «} . X^«Ti. ZrXitSKDm^i^it 

±(Dim^f^^'^t>^'^m^^xi, i;.\^^o 2jy.±<07G«tffi^^^-*-cfflv^*^'^. 

;v^J^T'^«$aSo -fi^flx-t^. Xi: L-CLi:S.O^Sr*0.2 : {i.%(0^)\^itX-^m^ ^^"^^ n 

[0 0 2 31 
n = 0.2 X 1 + 0.8 X 2 = 1.8 

b/(b+c/2)t4. Mgm7x7>f ^1:^^4'<^Mg35.0'Te(^•=B;^*=^r^tt-ri^MgO^^>Te203<^^ 
;VSt-SI#L/ci^'^<^>Mg0S.t>Ti'e203O*JH:<^^Q (b+c/2) Ic^^d-t^MgO^^^;^* (b) 
(DM^^^-To =eeo-c. b/(b+c/2)>5^^:^c^v^a^t4MgU b/(b+c/2)*vh 

$v^«t±Fe'; 2{!:||^lC:fev>-Cb/ (b+c/2) (±O.Oim±. L < {40 

05m± i.y)Ut\^<m.mx±.xh^. o.ssmT. ut\^<\to.mxrx^ho b/(b+ 

[0 0 2 4] 

o 

[0 0 2 51 ^ 
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[0 0 2 61 

[0 0 2 7] _ , 

. MgU-;'-5^ffi^> -eaj£{^/(b+c/2)7&*0.30Jiil±-e*:5>«X'tiMg»<^iii)nl::#v>|fe^na<b 
[0 0 2 8] 

o Ca=^it*jir«i-'&^:^^M- (M^f^CaaFeaOs) *s^^LT*»£o-C^^om^b^^'l£T 
^^fzib. R(Ca) tiO. ISiJlT, »^ L < tiO. 10iJiT> §f i L < f±0.08i^XTT'*^o 
[0 0 2 91 

^^m<D\ligJhy :^ =7 ^ Li, Na. K. Sr. Y. U. Ti, Zr. V. Al. Si. P, Bi, 

[0 0 3 01 

:$:^WOMg^7i7^ l&M'fb/&^25 emu/gm±. §ftb<{i30 emu/g£J.±. 

^ lb li$f t L < {i40emu/gJil±-e^ i9 > 100 emu/gmT^ if t L < ti90 esm/g&rf. ^hK 
Ut\^< f±80 emu/gJi)lT, Xy)^h\zUt\^< 4i70 emu/gi^l.TX-*^o l&^^^'fbT&M- ^ "t 

[0 0 3 11 ^ ^ 

:$:^^OMgm7x9^ YMPr<D^mmMMm.\t. 1.5 kVJ^iJi> SfS L<t±2.5 kVJil._h-e 

[0 0 3 2 1 

e:cl■c^£ffli-'^>i^ii^^!!t««iE<^^is^i^^»sma*e^^JPL"c^i^^m»iL>(it^nlo mAm± 

^^^x^'f 0. 01 A/ miJl.±. if ^ L < 140. l^i m£i.±> 2;/miiJ.± 

. L< f±5;zmJiJ.±, L<{4lO/^mm±T-^<9> 200//nimT> »tU<{4l50 

[0 0 3 31. _ , 
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[0 0 3 4] 

:^mm(DUg^7:r.^^ vM^n. i) iT^^ t ^a-^i" ^ xs t i i) mmmmi^m*^ 

8 0 0-1 SOOrX'^Sli^-^ftXa^ i i i) ft^^PJMj^^^* 3 0 0 ~ 1 0 0 ©"CT^ 

[0 0 3 51 ^ ^ , 

fl-^X^gi) ^;fflv^Slm^i:^ Mg. Fe. Ca. RX>'±m<^%mi^^^-t ^^it^^X'^^ 



MgO. MgC03> Mg(0H)2. RmgChTb^m^fhfl^ ;FeJE^i:L-Ci±FeO. Fe203. Fe304. 
OTe(0H)x (xi±2JaJL±3JilT<^^^^t-) Tb^mifhfi^ ; UJ^M t LX l±U20. VuCfh. 

{iK20. K2CO3. RXMmT!)m\fhM ;STmmtLriiSrQRX/SrC03^mfhfi:h ; Yir># 
t L-C{±Y203 75-'^tf'btL-2, ;LaJl^i:Lrf4La203 75^WbtLS iTm^tLXiiTi-^ 

• WM tLX (i#Scc>^N'-^ V J^mitm^if hfi^ ; A1^,^N- J: LT « a - T ;l' 5 

*76^'^lf ;PWi: L-Ct±P205*^'^tf'btLS ;BiWMtLXiiBi203-^^mif(ofii> ; 

CaJ^*|-t LTtiCaO, CaCOs. Ca(0H)2^ RXfCaCU ^m^fh ft m^MmX(D^^if^^ 

m^^m^wMtLxi^x\^^o tfz^ ^it^tJ:t^zx^=^tbm^itxw^^Lfzmm'tm^^x 



10 0 3 6] 

^So'^^i^^ Th^^rJ'-. ^^y-5;v«:fc'-eig*l-*^?^?a'^l-^ 

^m.(Dm^^> -^jx-t^*"'; if-;vT;v=3-;v. CMC. Ti^v Ji^^m'^m^tm^^^^ti)^ 

[0 0 3 71 ^ 

x.{f. ^±^^S*0. 01-200 At mt -fS ^ ii^^'C'^ So 
[0 0 3 8] 

^7.^^)-i\:\^xmwLm\^. n^<r>m.^'^mnxm.^\^x^^\i^. _ _ ^« 
$-iis»^sxsi i) m*'^*#H^T-ei%M=s:tro-c^«<^)i^'fbm> m^m 

^ m^Sat^^rMli-rSnVf '>3->^XS i i i) i:<^^^^ < 2 o 

^)r\z.^ibhMm'^■^mn•t^^ht^^'^^Xh^o m^\f> X^i i O =SrXSi i) 

ifji^v^m^iis^a^-cfTV^ xgi i) oftitiPJ^iasfrx^iii). ^.^^<^^ 

:LbifiX^ho fJ:^. ±M<OlM '\ i) <^B?[t^«^^Tor ^>iv>o xmi 1) fcXgi 
i i) htijglJ'«'<^X^i: L-C^) J: <> ^^LT^ro-Cb v^o 
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[0 0 3 9] 

Xjg i i ) i±> m*2iE5&nO vol.%mT. t < (±3 vol.%jy.T> UtV< til vol. 

a^jic^^^r-^^ ^JV^tfeS^fi. m^it;S^^0.001 vol. %^mx-^^mB.^^^^o fzfzL. 
m^Mii^O.OOl vol. %Ji]l±<^#H^ti^fliil-'f^^-e^'2)i:V^-?.^,-e^flJX-*>2>o 

[0 0 4 0] 

*v^7&«. 0.05 vol. %JaJL±W* L<. 70 vol. %JiJ.T> »^L<(i50vol. %mT> Mt^^f 

1 1<{±25 vol. %mT-eab^o mmmm-^^±.w,mm^m^^t^ ^-^mr-mm-d^^}:.^ 

[0 0 4 1 1 

m<om^Wm'^<Dm.m<>^i>^^i-^-^^^ TO5&@0.01~2O0A£mi:-r^ ir{±800~1500'C 

t-r-5,Ci:;&-'fiFS Lv>o ^(D^kOX^i i i) 0?ajK{imM<^tJtt7&^#'btL^ J: 

tL. '^Jx.}f200~1500X), BtLHiSQO-lOQQVt^fi^o i i ) X% /nMV^J^-* 

[0 0 4 21 _ ^ 

m^'^M<om^^^t\^^ o /c^tt^t^i:^ 0. 01~150;£/ mi: o /ctelA V^TO*i#*^** 
P> :h.-C o -^J X. 2 ^:S'^ft^J <0 ^ ^ 'J T 10-150 /jl m<D^i^^m^^iib htiX^^ 
. ^^teh^-tctiO. 01-10 ;im<^¥:l^^S>&^'**>'btL-CV>;g>o ¥J^^#75^^ttib<^^H^: 

[0 0 4 3] 
[0 0 4 4] 

[0 0 4 51 ^ 

^SWflg<^Stix 7a.9-f h *t^<^?0. 05-10. 0*fl:%:6^IJt Lv^o #Ih***0. 05Mfi%* 
pT-{±7i7-f h3K^^®;6«^^t-m®§*t^:V^Ci:*«^)«9. 10.om»%m±X'(±7a^9 
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[0 0 4 6] 
(0 0 4 7] 

^mX^^^i^fiKftX^ i i) t yr^ 3 =.y i i i) <^F^t^^fV^. 

-e^-Svi tWi Lv>o h±-tLxu^m<2:^(0Vi'-i^mir^(LtT^x^. ^(OU 

[0 0 4 8] 
[0 0 4 91 

tf. mn.Y±-(Dm'&imtLx^mir&^tTi)^x^&o 

10 0 5 0] 

immmi'-2 7] 

MgO, FeaOa. CaO. 5.?/^ 1 l^fa«<^^SntJ^J®^i: LTffl v^. Mg^^^^^ 

- <^iF.*i-<^ii:4 ^ mikn <om. m. i^-mx^ ^ . ^wm(om.m. i^ma%x h o 

[0 0 5 1] 

^-^Vy Y^m.%P\zxmMMM%^\z^'^^X\2Q0X:xmWu\^fzo BMW-m%^<DW.'^Wi 
;g{il000ppmmTi:^'5> i 9 t-P^t/Co ^(Dj^^m^nM^&2Q vol. %(r>mM 

w-m%^\z^^>xmo'x:xn-Mm\^fzc t<D'^> ^j-^LxTO^ssoA/nK^Mg^^a- 

7>f h^r#^Co 3gl[^i6«75;/miy.±<?)3^^{±^T-^#:<^15m*%x 45-63;/ m<^)Si^{i50Kfi 
%. 40//mJ^J.TO^^{i35i*:%t?2feo/v:o 
[0 0 5 2] 

MgROTe<^i*MgO:Fe203<7)*;ujfe^ffiL, Ca(7)44- (Mg0+Fe2 O3 +Ca0+X^ 
<bJ^) <DMM<DmKfPi[-t^CaO(DM.A%X^mL> KDM^ (MgO+FeaOs+CaO+XiJ'fliJ^) <^ 

m»<^S]tc^1-'5)X^'fbJ^<^M%-e ra^J otii(7)T©ic^i5L7to ^'t'. TMgOJ (0 

m<7>mii ( b / (b + c/2) )xiOOtcM^L. FFezOaJ <Offl<^'(ft*± ((c/2) / (b + c/2)) 
XlOOlz^^L. rCaOJ <Dm<omiiUCa)xiOQKmML. T^iPW ffl<^TKO'(£l±R(X) 

[0 0 5 3] 
[0 0 5 4] 
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